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1. ez

B Ao Algd HZA ZE Adper Scotchbond Multi-
purpose Plus Adhesive (SM; 3M ESPE, USA), Adper
Single bond 2 (SB; 3M ESPE, USA), Clearfil SE Bond
(SE; Kuraray Medical Inc., Japan), Adper Prompt L-
Pop (PL:; 3M ESPE, USA), G-Bond (GB; GC
Cooperation Toyko, Japan) 9om, F38& 2z
7350 (3M ESPE, USA) A3 shade® AM8-3}913l Elipar



FreeLight 2 (3M ESPE St. Paul, MN, USA) & 353 3}
AT Ao AMEE ol ol EAHE olzA
oy FHEo] gle F1A 50/ I+ 507ME
thymol ol 7% Hasle] ALttt Hgdy) Adobd Al
U FAr oz o] 20749 o= vrsln 7 v 1074
A ZF 20071<] Al A=, AR skt (Table 1).

2. AEHIE}

Table 1. Bonding systems in this study

]o].o Al g_al

Al % Freelight 2% 1027t

CHstaobx|2tsta| x| 34(4) 2007

W1 Stainless steel mold(2.5cm X 1.5cm)E ©]-&3}e] of
|7 EE(Orthodontic resin, Dentsply)ell Evfala
0.1% THTol A BAth SASHNAN wEE P Aot
A 70| 3mm °]’do] HEE HZE5S Polisher (Buehler)
<} #600 grit SiO2 papers AHg-ste] Anf & SRl A B
ettt FHlE Al =32 HEER 4 °V1 Hol| 5] 4
ol HAANE AZAL] AA whet =X & 1023t B st
of Z4zk 10704 Alig skt EeY E5(2.0mm X
2.5mm)E Bl JJeﬂ alal 537 (2350, A3)E F3
A3 H(Table 2).

Materials Manufacturer Composition Lot number
Primer: HEMA, polyalkenoic acid
Scotchbond 3M ESPE. USA copolymer, water 20060221
Multi-Purpose Plus Adhesive : Bis=GMA, HEMA,
initiator, amine, water, ethanol
Hema, Bis=GMA, dimethacrylates,
Ad%er Single 3M., ESPE, USA polyalﬁkgr?oic acid copolymer, F]PQ 90050816
ond 2 photoinitiator, ethanol, water
H5mm silica nanofiller
Primer : MPD, HEMA hydrophilic
K DMA, CQ, N,N-Diethanol-p-toluidine, water 51324
uraray, Japan ; ) .
SE Bond Kuraray, Japan Adhesive : MDP, Bis-=GMA, hydrophobic
dimethacrylate, HEMA, CQ, toluidine,
silanated colloidal silica
Liquid A : methacylated phosphric ester,
Adper 3M., ESPE, USA . Bis—GMA, initiators based on CQ, stabilizer 237144
Prompt L-Pop Liquid B : water, HEMA,
polyalkenoic acid, stabilizer
4-Methacryloxyethyltrimellitate anhydride
(-Bond GC, Japan Urethane dimethacrylate 0603201

Dimethacrylate component
Phosphoric ester monomer

Table 2. Application protocol in the study

Bonding agents Etching Rinsing/Dry Priming/Dry Adhesive Light curing
SCOt_Ch Bond etchant rinse(15s) primer )
Multi-purpose adhesive 10s
Plus(SM) (15s) dry(2s) dry(5s)
Adper Single etchant rinse(15s) primer/adhesive 10s
Bond 2(SB) (15s) dry(2s) dry(5s)
Clearfil SE . . adhesive
If etch 20s)/dry(3 10
bond(SE) self etching/ priming(20s)/dry(3s) Jary (5s) s
Adper Propmpt Mixing, Squeezing (5s mixing)/rubbing (finger
I-pop(PL) pressure + 15s/ thorougthly dry 10s
(two times)
No mixing
G-bond(GB) gentle rubbing 10s

(10s wait, 5s dry)
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Hetd

AAL 37T FHFol 24417 B & 5 ¢} 55¢elA 10
%2 10003] thermocycling= Al&3tth. Crosshead speed
Imm/min®] ZACZ A|H-E templated] LHAIA univer-
sal testing machine(Instron Corp., Canton, MA, USA)E
Abgate] Hiskgake Sk, oAl A g
ol-g3to] Ak AFAE #ha ALtstsitt.

4. SAHAE

Kruskal-Wallis test® ©]-8314 55F<] “dold A 1t
AdAJA s Blustda, JEAA] f948 AF=
Mann-Whitney test® TE3l¥ o, 7+ H2AA vl {x] 9k
YTAZEE HALE SfeiAE Mann—Whltney test® A3
I EAAYEZZ IS Windows SPSS 10.1& ©] &35

I ATEH

I HotEolM o] FEKe| Mt

L

2 HFAA Y] AHAFAE=E SMo] 28.47+7.93
MPa# 7}0 =9kton SB (28.18+6.84), PL (24.02i
6.14), SE (21.70+6.56), GB (17.70+6.68) =°

SMTJr SB SEETH BAHCRZ fofaiA =2

Hom (p<0 05), SM, SB, PL& GBXUY} =it} SE9Jr
GB ztell= frolgh 2kl 7} gl

3 MWOHAH AGASI e SE7F 28.72+14.44
MPa® 7} E9tem, PL (20.10+6.13), SM (17.72+
10.65), SB (15. 48+2 66), GB (10.10+5.45) <=0l L,
SESF GBll= #9l gt Atol7h AJAA T hE 7 IHoll= fe
gl xfo] 7} u;\MTjr

Table 3. Shear bond strength of 5 dentin adhesive systems

GTA HFAeM e AGAFI == SB7F 28.36+5.68
MPa& 7}% h;&gua SM (22.77+4.63), PL (22.05+
6.57), SE (21.74+4.62), GB (15.60+6.75)°] At}

SBE o2 HEAA R BAHCRE fofsiA w2 2FHS
yebdowt (p(0.05), SM, SE, PLItel& Aol7} giglem
GBe the & AR Erh v 232 2ot

FTA ot A e AdA R 5—5— Me] 28.22+5.56
MPa® 7H =%ten, SB (21.68+7.44), SE (20.13+

9.88), GB (14.30+6.81), PL (14.18+5.88)<=°] 31t}
SMZ PL, GB9 <Jgk zto|7h silewt (p<0.05), SB,
SE, PL, GB 7t & o] 7} 1t Table 3).

A

01214 (p<0 05), SE<} PL% 2| Hg A3 golAzte fro
gk zto] 7k A ek (Fig. 1).

3. @7x| HEn Mot vl

PL2 972 Hgdz} Adobd bl §23 2jo|7} 9ot
(p€0.05), SM, SB, SE, GBE 97 ¥#gdx} Aol ke
ol g 2kl 7} gl th(Fig. 2).

4. 7| HAD 7R HE d|m

2 WA 1A gHE ol RE Aol HZA
A el gk bl 7t flsitH(Fig. 3).

5. 7x| AolAnt d7x| Aol v

_ﬁ.j] /\l-o].;djq_ ol :rL;‘(] /d-o].;d Zl—oﬂh SM}!,} SBoﬂ/\ =8
g zto]7h 9 e (p(0.05), SE, PL, GBelM & #2213 o]
7} el ch(Fig. 4).

Permanent : Mean(SD)

Primary : Mean(SD)

Bonding agents

enamel” dentin® enamel” dentin®
Scotchbond 22.77(4.63)" 28.22(5.56)" 28.47(7.93)" 17.72(10.65)"
Multipurpose Plus ’ ’ ’ ’ ’ ' ) ’
Single bond 2 28.36(5.68)° 21.68(7.44)* 28.18(6.84)* 15.48(2.66)®
Clearfil SE Bond 21.74(4.62) 20.13(9.88)* 21.70(6.56)™ 28.72(14.44)
Prompt L-pop 22.05(6.57)" 14.18(5.88)" 24.02(6.14)* 20.10(6.13)*
G-bond 15.60(6.75)° 14.30(6.81)" 17.70(6.68)° 10.10(5.45)°

* 1 p€0.05, by Kruskal-Wallis test

a, b, ¢! Values with same letter were not significantly different by Mann-Whitney test at P=0.05
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Fig. 1. Shear bond strength between
enamel and dentin.
* 1 p(0.05, by Kruskal-Wallis test
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Fig. 3. Shear bond strength between the primary
and permanent teeth on enamel.
* 1 p(0.05, by Kruskal-Wallis test
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Fig. 2. Shear bond strength between the permanent
enamel and dentin.
* p(0.05, by Kruskal-Wallis test
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Fig. 4. Shear bond strength between the primary
and permanent teeth on dentin.
* 1 p(0.05, by Kruskal-Wallis test
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Abstract

THE SHEAR BOND STRENGTH OF DENTAL ADHESIVES ON
PRIMARY AND PERMANENT TEETH

Jin-Young Choi, Nam-Ki Choi, Yeong-Joon Park*, Choong-Ho Choi**, Kyu-Ho Yang

Department of Pediatric Dentistry, Departmet of * Dental Materials, and ** Department of Preventive Dentistry,
School of Dentistry, Chonnam National University, Dental Research Institute and Second stage of BK21

The objective of this study was to compare the shear bond strengths of five adhesive systems to the
enamel and dentin of primary and permanent teeth.

Fifty noncarious primary and fifty permanent teeth were collected and stored in an 0.1% thymol solu-
tion at room temperature after extraction. The tested adhesives were: Adper Scotchbond Multi-purpose
Plus Adhesive (SM) Adper Single bond 2 (SB), Clearfil SE Bond (SE), Adper Prompt L-Pop (PL), G-
Bond (GB). For the shear bonding test, the labial and lingual surfaces of primary and permanent teeth
were used. To obtain a flat surface, the labial and lingual surfaces of the teeth were sanded on SiO2 with
number 600 grit and then divided into 20 groups of 10 surfaces each. All samples were theromocycled in
water 5C and 55T for 1000 cycles.

The results were as follows:

1. For primary enamel, shear bond strengths of SM and SB were significantly higher than that of SE
and also SM, SB, and PL were higher than GB(p<0.05).

2. For primary dentin, there were no significant differences among the shear bond strengths of any oth-
er bonding systems except differnece between SE and GB.

3. For permanent enamel, SB showed significantly higher mean shear bond strength than those of any
other bonding systems(p<0.05).

4. For permanent dentin, SM showed significantly higher mean shear bond strength than that of PL
and GB(p<0.05).

5. Between the primary enamel and dentin, there were significant differences in SM, SB, and GB,
whereas there was statistically significant difference in PL between the permanent enamel and
dentin(p<0.05).

6. Between the primary and permanent teeth on enamel, there were no significant differences among
all bonding systems, whereas there were statistically significant differences in SM and SB between
the primary and permanent teeth on dentin(p<0.05).

Key words : Composite resin, Dental adhesive system, Shear bond strength
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